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(54) FORMATION OF FLAT WIRING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a flat wiring based on a damascene process 
which can provide low-resistance wiring and a high 
reliability. 

SOLUTION: A connection hole and a wiring groove 
connected therewith are made in an insulating film 44 
covering a surface of a substrate 40. Sequentially 
formed on the film 44 are an adhesion layer of TiN/Ti or 
the like and a conductive material layer of W or the 
like to cover the wiring groove and connection hole. The 
conductive material layer is subjected to an etch-back 
process, so that a part 52s of the layer remains within 
the connection hole and a part 52S thereof remains 
within the wiring groove. Sequentially formed thereon 
are a barrier layer of TiN/Ti or the like and a wiring 
material layer of Al alloy or the like to cover the 
wiring groove and parts 52s and 52S. Thereafter, the 
wiring material layer, barrier layer and adhesion layers 
are subjected to a CMP process to leave parts 56s, 54s 
and 50s of the respective layers. The parts 50s, 52s, 
52S, 54s and 56s form a wiring layer 58S. When isotropic 
overetching is carried out in the etch-back process, the 



barrier layer can be omitted. 
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10 *»lr*-5Wji!W**5. 

[0045] (3)ftiUR4 4B. y-FSBGP.iffeg 

h. -ecr. CMP&SKJ:9*&gji4 4©Slffi$:3pia 

ftrs. 

[0 04 6] CMP»lrB. ffBBlttiL-C. fl&tf 
II30niL©ba-AF'> l J*(SiO 1 : 1 

©JS&fcTkgtftrtUOA (KOH) XB*K{t7> 
*x-5A (NH, OH) m£-$tS®7)lt}VmiC%m£ 
Mtcmsm 4 . ffiBtCjRIII&TL**? Stf V -J U * 
20 ©W^fiJ4%ffl^€,C4*i-C*5. *LT. WS&tt 
tt. -W4LT. 



5fgJH«: (-<) if^W*^S*SBPSG©Ji^ 

50~8 0kg/^'I^( ! :3 5 0g/cm , ) 
(n) SfJgft&Jifitfy^XvS i ^-+■^•1' F©ig£ 
SO-gOkg/'Jx/N (^5 00g/cm' ) 
30 rpm [ W> (P) CCft9] 
40 r pm [ (-H (P) «C&Si] 
150nm/min [ (•{) (P) «c£3I] 
1 a = 10~20/renoval=500nm [ <-0 (P)(C&iI] 

*^fei©*Fyy^7 7^i!istc«fcoji5fiE-r*. ?U6 



^7 FHfeK! 

weu-F 

4TiC4*st?*S. ?7?>A!> F©IlisSlcik (3 
0/40) B. 1 ?x/\ffirt©5fgl^-ia5:(aj±$ttSfc 

»t£>s. rsfgsoia-ttj b. «wgR£5 o o n 

mifgOfc4#©9x^Ert©£lH4-C**. ±ie©& 
#TWg*?T&$ C 4(C<t »3*eJiM4 4©fEB54 LTB 

hi,. 

[0047] cvtzmmzmtb-ctt. mi (s i 

O, ) 4te^Jg4 4 4©^jS«C«kS«5SW<c5F^ffi 

4. tm®4 4u:*ttzmmo>{t&m£m (gjs 
*©&&«: «t s -5 i^^safii©jag±^tc«t o sit* 

©£iuff cc<fc») wsawfr * fc© 43*. 6 n -a > 

[0048] CMP*!igr{£fflnJ|&&te©Wgsg&4 u 
tlJ. Kft-byjA (CeO, ) . "i^tv^^A 
(MgO, ) . 7>l>S.i- (A 1 » O, ) . -gE{bv># 

> (MnO, ) 3w*iie>ftTi>£. 

[0 04 9] (4) mm4 4<D¥-teit£ti1c$m<Dli 
tC. ?L4 6s. 4 6d. 4 6 k^rWTSUi^^ FJB4 6 



s. 46d. 4 6kB. V-2««S. Fl/-f>«l 
D. I2^K©^tt^ft©tl&£|£8PKO&#S&&?LK 

*ttt>-rs4>©r*s. 

[0050] (5) Fg4 6=&-7X^4-T*S* 

tt© F-5 -Y x 9 ^->^*C<fc f)«i^g4 4 tCg^?L4 4 
s. 44d. 44k^ffSs)(;ri. &iK?l44s. 44 
d. 4 4kB. y-xffi«S. FH>W*D. ESQ 
K©-eii^^©fe«ilSSl5^-*-&J:5^}f^-r2.. C© 
40 ^. Ui^X F)i4 6?rl^4-r4. 

[0 05 1 ] (6) »»R4 4©¥tt{t§tl/c«ffl©± 
«C. ?L4 8s. 4 8d£WT4U^XHg4 8£*F'J 

wv? <tmK.a<)itmth. n,4 8sB> &mi4 

4 s (Cofc#*i3|gj8{C;tfl£T 5t©r*»). 7L4 8d 
B. SSKIL 4 4 d . 4 4 k <-E*f!8iCC2ttt;r ^ (> 
©-C*>5. 

[0052] (7 ) US;* F@4 8^v^:?4T5S^ 
it© F5 -f x 7 ^i/CCj: 0^R4 4 (CE^4 4 
S. 4 4D£J&fi£-r£.. E^«4 4SB. S^?L4 4s 
SO =&/M^-cv-x^stcr>Msst©-c*f). iB«?»4 



o 



o 
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4Dlt ttiftfl/4 4 diftLX K U^>««Dfcotc# 

E«»4 4SCDIBB, 1KBHFL4 4 s<DiS8<fcO 
BS9l4 4SOSSA>6Stl?L4 4sOA8II 
KMS^(CBftiS##«3*iS. *fc. iSgi$4 4D 

<d<hb* tt«?L4 4d i 4 4ko^-rnofis<tofcA 

*<• EK»4 4D0^fr8&tt?L4 4d. 44k<D 

[0053] Ejen&iR&r a«mt JB«r 

ftfefc. *-/<-X5r^>y*tf45t. E«$#£< 

HJ«t»U s&B&SBOSS (500-1 OOOnm) 

[0054] (8)g^7L44s. 44d. 44k4K 
&SR4 4S. 4 4 D4tfel$lg4 4 i^I^tT i N. T 

iON. T i^££tfggJ§5 6 *ffiXBCV 
Dffi*«cj:DJBldfr*. -ffl4t,t\ ABWB5 0B, 5 
-5 0 (»*L<B20) nmO/f£(DT iJg£J£SU 20 
fc8L T i M<DJz(fC 5 0 — 2 0 0 (»*b<ttlOO) 
nmom 3CDT i NM£«SOTJB*jXT*o T i NBI<D 

[0 05 5] T iRB. *-*7*ffi(c,fc9iHBrsc4 

**c*. AKftftB. -W4ur. 

S&SJg: 15 0-C 
Ari&g : 3 0 s c cm 
EJ3 : 3mTo r r 
A**v*y^>frt7- : 1 150W 

±?Z>Z±ftXZZ>. 30 
[ 0 0 5 6 ] T i H©«»CCtt, xt)jt-bzrty*m 

0<t5a*tt«:ffll»Si. aBB«c«Btt?L©JS»r-h»& 
TiBW*»4C4#r**. *fc % CVDtt*fljt*i 

[0 05 7]««M5 0©m*4l/Ctt. ±ELfci© 

h\ K4T i N90£K£tt<ft44>8lfl9. 

1^^4*<D&{bft (XB*->ffc»> 4<Dmif^£ 
fl§C>TfcJ:0. 40 

[0 05 8l«*JB5 0*J»dEl/fca % S&tH50<DK 

500-800 -cosfiisgcc r i o - 6 o #no osa 

&**S (5>^7-^UDi 5 Rapid Thermal Anneal 

[rta]^s) im^xt>x^ m 

[0059KXIC. S&?L44s. 44d. 44k4I5 
M84 4S. 4 4D tm^mb 0 t*m.~?XW$<D7y 
^ttl4*6<c5W**tJB5 2*CVDffir»jflErS. & 
SttH5 2<WS3B. 4 4 s<D«tt7LA«*S#-C**5 

i^tcasstii. rat>t, 4 4 s»ojgaa©*a so 



«FH!¥ 1 0- 3 1 300 9 
12 

£r 4-TtiB. ig^ttliS 2<DJI£ t*rHi(ti 
r) (CgSr^C<tr'*SrCDSm7L?:ii^«lg5 2-C 

[0060]il£ k WStB. t = rxi. 5-2. 0 
©•SHrtraSSft*. -«4 LTt=300-100 
0 (»*L<B400-6 0 0 ) nmitiCim 
4. 5 2 3 *W- > K 47£BS»0fifi**JI> 

[0 06 1 ] *W*JH5 2<!!)**f*i 0TB k VF, 3?CD 

LTW£CVDftK«i:9Jtg**i££, fiER^ff=B. 
SfifiS : 4 4 0 "C 

#Xi£fi:WF. /H, /Ar = 80/80 0/900 
seem 

E^:80Torr 

[0062] ffeCD^JHW?4<J: 0TB. W*.«A 1 , M 

0 4 Ta. Ti/Ni, Cu, P t 9©<6*j£ • JHKSl 

«ffj&-C*S 0 CCJcWjStfc*K<DKI4^4l/"CB. 
(CH, ) , A 1 H [^^1/ • 7)l$-V<U . K 
7-f K(DMAH) : f$M$Jg.T6= 1 0 0-3 00 
■C] XB ( (CH, ) , CHCH 1 ) , A 1 [ h l/-f v 
^•7^2-^ (TIBA) :Td=100-3 
00 f C] t MoF, [Td = 3 00-800-C] . Ta 
F, [Td = 5 0 0-80 0*C] . TiC 1« [Td = 
350-600'C] t Ni(CO)« [Td = 1 00- 
3 0 0*C] . P t (CO) , C 1 , [Td-200-6 

oo*c] m^btix^z>o 

[0063] 9SfeM5 2 *«JflE^ SHtCB, BU&b/c 
«fc5K4 4 s9©»«?Lrt<C£/-AaQ*«JBjaSti5. 

[0064] (9) x**vi7*«fflKJt9«*tM5 
2*»< UTttlHl4 4s. 44d, 4 4 krtKig^tt 
■ 5 2(0*1, #2. »30»»«r*tl*ti^i/5 2 
s. 52d, 5 2k4t/C«T4#(cE*!ll4 4S l 4 
4Drtfc»W5rJB5 2©*4. m$<DUft**tl?t\y 
-f K/7/^-JH52S. 5 2D4br»W r . SiM K*'V. 

ash44*fcE»»rtt?«6R^ccffifif©fia«c}s 

orWJB5 0«:B5J:^«:B^-^tt«:»idE3tiS. 
7f->y©2xf-7^rffft5. 

[0065] ^-f>i^>y©Xf^m &WB 

5 0 Milt 4 $ -CigHWJi 5 2 ^r^^ttx * * > 
fr«cr F5-fX7^>yT4. COi*OF7-fx??- 
>^R I E (J5J£tt-f*>X7 7 c >£0 ffiTfftt^li 

x 7 f>^fte -W4LT, 
^'XifeS : SF. /Ar = 30-14 0/4 0-1 4 0 
(H*l/<B1 1 0/9 0) seem 



o 



o 
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(8) 



ttfflW- 1 0 - 3 1 3 00 9 
14 



HHSfe"'?- : 4 5 0W 
E*: 32Pa 



S. 4 4D*S*4«fc5fciM#JB5 6*x^5r*ax 
BCVDtt3fcJ:9«ldEU ffcWCfcCTBIWfJB5 6 



[0 06 6]W©x**>yfcj£©fcttJB % F* ©«* «HI«ftt5. ><y7JB5 4#tratt<fc<iB!dES*iTl> 
ttft (Kg7 0 4nm) £*~£-U F* ©£#&g 6©r. E«#15 64«#Y K**£i;fc9. ISftLfc 



[006 7] jU>X9*>y©gk RCXv*>#& Si. A I -S i -CufOA 1 9 

H (XBfftoXy^l/^B) (CTt^-i 7 f>? . JB/lS-r4Ci*«r»5. H5 6©J?i*tf, 44S3?©E 

«rfrft5. *-^-x ? ?->y©xf-?^-Ctt. KMS 10 $$©&3#5 0 0nm"C*£i§£. 50 0-1500 

4 4©^^R0P4 4S»©BS8lrt«:*jC»r«a»Ji (»*L<B1000) nmifSCims. C© 

5 0 ±(CJK#T *>W©x * i^SO *3E^icR*TS 4 *©JflU»fefrB. -Hi l/C. 
•fc^«cK-7-fX7^>^4ff<c5. COttOK^Yx Sfi&g:2 0 0'C 
7f>?*Rl Effi"Cff&5«£. AriSi: 33sccm 

EE^:2mTorr 

#Xj£g : SF» /Ar = 50-1 8 0/0-9 0 (B X^?£»J>y^7- : 9 0 0 0W 

£b<«8/60) seem i-T4C4**-C*S. C©«fc 5lCbTJi5 6 *»JKLfc 

KHtt^9-:2 00W ffc @5 6 £Wt*g«4 0 £4 0 0-5 5 0 "CCC/JD& 

EE#: 2 7 Pa LtJi-5 6 i V 7P-$-tf£ C 4 K«fc 9 4 4 S»©EIB 

i*SC4#-C**. 20 $£/I5 6?+#tca#* 0 

[006 8] ±taL/cX * ^ ^«a«C ititf . &g [ 0 0 7 5 J 4 4 S9©E&7ft©IM5*'5 2 s*©*-f 

IB 5 0^BSUfcl*jSr>^>X9^>y*»7r&J: K*7/*HB?«tohrf^^«ShTl>*fc«>. B5 

^HiT «f fc 0,44s «cr>»tt?L©BBP»"C 5 2 s 3?© ©«© -«g«C*Jt>t F9Wt£ttr, H 

77 jMSUc x**>ys*irH42K5<LfcJ:5Se »fe Hii^tt 6 ti * . 

BMW£ Cfc 0 r *©£:KjI:"f S C 43WC* S. [ 0 0 7 6 ] B 5 6 ©X-rc ? * B$Kn U J - h X A * * 

[0069] *-'i-x?*;/d*DaL £«J15 0©g5 jSKBO > ^ n-xrc ? t % {RttttEtt 

^©jwwwrfcB. ^2 ©xftt&Btcn bx'ikm? fty^u -^raisa**?**. s. 

S. 30 [007 7 JES»*B564l/rtt. AlXBAl^A 

[0070] (10) ^5 ^5 2s. 52d. 5 2 ki BOrtOCC. CuXIJCu^ (Cu-Cr. Cu-Z 

Ihf F*7><HB5 2S. 5 2D4IE§®5 0©SMSB4 r. Cu - PdSJ) £ffil>Tt>J;< . C©»£-fCBX^ 

«rHor»att^yrJH5 4 4JBl3c , r5. 44S^©ffi 7*y>y»©*-y9 FtCuXBCu64ICB*ft 

«»©•«# 5 2 S$©lf A F*7^-BrH*>h"C&» iLSfc'WT**. 

a*««Stvtl>*fc«>. ><U7B5 4*»HttJ:<JBldE [0 07 8] 4 4 S»©E!Bi«tafti©CCffaftflEH 

rSCt#r*4. ^UTH54«» 65&bfc8?»15 £ifc£LTB. JdELfc'J 7U-Xa', £j£©fWC. 

Oil^StCOTT i BRtfT i NB (XttT i ONB) PVD (7 • -^-A- - g » 

4**r#4. T i B&tXT i NB©¥<* [ 0 0 7 9 ] P VDtttffll»J»S. &£©'J7C2-X 

B. *h*Jh7nmfttf5 0nm4TSt:4#'C*&. 40 S&LK0«4iKa«4«n«^aJ^ffi7*2. 01 

[0 0 7 1 ] ;<'J7B5 4©t«*4LrB. ±El/fcfc jLtf, BfiX't? jrtt€rfflC>4»& Ifl&t*B5 6£« 

©KIE£-*\ T i W9©K»*£IS©#£. &K5<";tJ- &t SA I XBA 1^**^7 >y>yL&3W6*fi 

-fh\ *Hi";*-f FfcTiN9©£Hffl{t«4©B 4 0«n»LrTir»S. *KKKc£m£#4 0 0^5 5 

H. ffiBL^IR4«©e{b«l <XB*$*tft> i©S^ 0^tcto**rft*1"5C4TJ«tJte*it--«tt: 

[007 2 ] ^yTB5 4*««l/fc«. ^'J7JB5 4 [0080]Jt CVDtt*fflUS*B^. E«»©a 

*r5 o o-8 o o ^©Sfijasccr 1 0-6 0«W© W*.t& S^f-^- • ^ 

ffXMALei (RTA^S) *tf«CorfcJ:t>. Y K 7 K (DMAH) 9®#xtH, (+*>;7 

[oo73];xcc, ^y7»5 4«:aorEa«4 4 so //x) <!: *ffli»rfiisais 1 0 0 -2 5 0 -c, tfxmt 



[0 0 74] E»ttH5 6 4LrB, A 1 JBXBA 1 - 



o 



o 
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200-500scc mOg&Vimztf >j c i#"C 
*£. COJffc. SffiSg*<£<195E-r.2>±, fiE^Stx 
fcA llg (JS5 6) #H 7 a- 1, ttSffli=" 
>7*-t;1-£&*. ^CT. BStlgfgfCA I B <JB5 
6) £*£*Xte^tt#*$rM&l,-C';7P--?tf 
IC ifcj: D 4 4 SS?©EiHflJ£atf>£< Lfc»©A 1 
JB (IB5 6) £f#-&Ci#T*£. 
[0 08 1] ( 1 1 ) CMP&iICC < fc!)8£JB5 o 
') 7 IB 5 4 t&mWS5 6 i©SIS?:T««K:^r2. 
Ci(c«fci3i3(SSi84 4SRC^^?L4 4s©rta5{C(3:@ 10 

5 o©srr i ©$#5 o simtmcjmm4 4 srttc 

til 5 4 ©S& 1 ©8B# 5 4 s 5 6 ©£ 1 ©35£ 5 
6s*glt,. L,*>*>Elgft4 4DRy&&?l4 4d. 4 
4k©rtgP«Ctt@5 0©S2©SP»5 Od^SI-ri^tC 
EKft4 4 Drttc(il5 4©gr2©gp#5 4 dRCfllS 
6©g?2©gf#5 6d&gS-*\ 
[0 08 2] CMP&STtt. SFKtttiLT. m« 
Bi&l 0 0 nmC7*5t (A 1 ,O a : 1 JKKtf-) © 

wm&t> «wc»ffl&?i£w^s*\;£u*>&©w 20 

&*t&KII#A 1 XttA 1 ^"C*5JS^. 
Wgfllffi: 5 0~9 0kg/-?x/-> ( = 3 5 0-500 
?/cm' ) 

"7^ f->@$SK : 3 0 r p m 
^ y KBislfc : 4 0 r p m 
SJgU-h : 3 0 0nm/mi n 
WgS©*3H± : 1 a= 1 0~2 0/ranoval =500 
n m 

<h-f £C£#T#£. ^r>A^ K©@&ftJt (3 30 
0/4 0) tt. 9iM®l%DWgi^tt£fS]Ji3-tt&fc 
«>-C$>S. npfgg©iiM4j |t. &5Fg)g£5 0 0n 
m?fgL/c£*©^x^®[*3©$H3fe-C**. ±IS©£ 

[OOSSJWggttiLTtt. ^';*56t4^K{t-fe'J 
•?A (CeO, ) ^fflt>T4)J:^. mimtbX 
t*. H, O, K:fge,-r. (Fe (NO, ) , ) X 

H^l8{t7>;tf> (MnO, ) »t»l»TtJ:l». 40 

[0084] ±i2Lfc5Fe^fr«. A 1 XWA 1 ££© 
5fg«:PE<bT, CuX«Cu£#3|©5fgK:{>jIfflpJ6& 

[0085] CMP©**.^ttii. ffigjg5 Oomifi 
5F&]&«*tc£-©&Kgmj;*tt**>*-*-?*C£tC 
J:0fT&^ Ci#r£S. T/j:t>^. KJgttJS 5 6 #8f 

g$nri>.5pai«5©)S5 ootmd>mn«<t<ic»tti 
SftSc £{*&<,»#. t6MsiS4 4©^ttSlJ-ciaStt®5 

sib 5 o #wg $ tiztcto. mso ©wwA^etcwe so 



#HI¥ 1 0-3 1 3009 
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&&*K:gEfcBi*h*t: fFgfli®*©® 5 0 © 

ttftO&RW&miCl.&TZ. COS. ®gJB5 0©5F 

ea. 4 4 svoromoffitttc^s 

©w^c^ifc*. 5fggg?s*©)a5o©w4©isa^ 
fis^KfiT-rs. «t^r, wg&&#©ii5o©W4© 

igg£*x * -fi C iTCM P ©t*££iEig{Ct&ti3- 

[0 0 8 6] CMP&S©i&3l£br. v-xmhisic 
-3&#5I38UB5 8S£. KU-f l>mmDRVE&mK 
£o&<|3BUI5 8D£#i#6ftS. 12^15 8 S«, 
0115 0©g|??SP»5 0 s i. ^?52s£, 
Ktf^-Jf 5 2 S£. AU7JB5 4©8??gS#5 4s 
£. K85WB5 6©£S??»#5 6 s£(CJ:9«&£$ft 
6. BBfgJg5 8D«. ffi#Jg5 0©gH?S!5#5 0 
d£. 7'5^52d, 52kt. iNf P#><-J15 2 D 
<!:. ;<'J7Jg5 4©S£#SP#5 4 dt. E&W156© 
^#SP^5 6 d £K«fc OKfiESn-S. 
[0087] H12~16tt. C©^©^2©HiSJi5 

Sl©mti. £ 1 5 0 ©x ^Xgfcilfln 

LfcCfC*!). m2{C++7^6 0©-SP?ri3^^ 
©-Si LX&.TJ: 

[008 8] 01 2©Igr(i. B?aL/c0 9©^-^ 
- x 7 > SOUUC^I, »"Cffi*@ 5 0 ©x y =f- > 
t£>>. C©x? mr^©^-/>x?^>yiH 
DSgrt©»d? t- >;<k-c?t4 ^ ©*^r*i*5. »ij 
©#ffl©x v f-str&sxvitt orbiii. 

[0089] S?SJI5 0Kiil>TteSl4 4©¥ffiSP± 
R0 t lS^fil4 4 S, 4 4 DrtrKSl/fcgPtffcmtfR 

I ESfCfcO p7-^i»?>i'ti. C©i*©x„^ 
>if^\t. OifiT i N/T i fill ( T i A*T 

^XSeg:Cl, =10~5 0 (*f*L<«10) sc 
c m 

JSajft^9- : 2 5 0W 
Eft : 2 7 Pa 

[0090] C©«£5&K7-Yx-,^;/i'**&&M4 4 
AiSS-T h t -Ctf ^ C £ «Ct »3 i3©» 4 4 S RCKjgtfc 
?L4 4 s ©rtS&KCtl&tlB 5 0 ©8 1 ©Si5£ 5 0 s £g| 
T£*{CiaS«l4 4DR^«iK?L4 4d, 4 4k©rtS)5 
KttH5 0©£2©SP#5 0 dim. 4©¥ 

ssu±rB 5 o ©smsp*^* i/ fc©r , 0 1 4 ©c m 
pxe-c«<g»M4 4 ©^aa5±rB 5 0 < 

[009 1 ] ^fC. 01 3©If|-C«. SI OKMUT 
BtraiL/fcilSl^fCL/r^^SZ s. 5 2 d. 5 2k£ 
t^-f K*7><-II52S, 5 2D£lfe^g4 4©SSSP£ 
«:Sor^SttA';7@5 4SCX13glW@5 6 
JgfiStS. C©£*. ^'J7JB5 4RUfE^*t®5 6© 
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[0 09 2] 01 4©XB"CB, CMP&StCj:0^ r J 

r@ 5 4 swEfittH 5 6 omm iw-imtcmit z c 

4 K <fc 9 gag$t 4 4 S (C BJB 5 4 1 <E>9i# 54s 
RtfH5 6©#10»»5 6 s£fi-3iai$4 4Df*3tC 
BB5 4©#2©«»5 4 dXt/JgS 6£>S2<DSB£5 
GdZZtlftimt. CCD*g£ % @5 4. 5 6<DSJf<D 

<>*©HPau^J:i)«iltf3 0^10 0 <*f*K 
(±5 0) nmBa9ll<feSJ:5Jc («BIR7t4)±aKci<g 
WJSrSJt^K) CMP*HHMrtt9. 
[0 09 3] C©4#<DCMP*lffiB. HI lCCfflLr 

'<yr«5 4©m*©*S4*-*-u ttttK#ficc 
**:l/fc8fc&«ciEI>'rs^ (aft(Dt$j£) *6"S6«c 
iB«ftCMPt(ftt5. 

[0 0 94] aWttCMPtftT^^BKOfiSB. g 
[0 09 5] 50 s«08#&*BB. 4 4 s«OECI 

m<D§%ni&£®vwg.<Dmi,wm<D75>f&m (52s 

»D*-f K*^t-Jl) 4«IIR4 4 4«Ctt**iTlv£© 

r; jWJ&CMPjBa*ff4->rbj&t*Bijoii*#isc 

[0 09 6] #CC, HIBOXgrB, ECME4 4S.' 
4 4 DStf*&gjg4 4CDHMS&££-pT* + 7 7B6 0 
if&SLTi. + +7 7B6 0B* -#J4LT. 3-5 0 
(«*L<B7) nm©JfS©TiB4. 2 0-10 0 
(»*1/<B4 0) nm©«S©Ti N«4*IH*«:^ 

*. c<d±*<dt \m<Df&m&mt, 

SKfig : 1 5 0 "C 
A r WtM : 30 s c cm 
E£} : 3mTo r r 

>J : 1 1 5 0 W 

iT5C4#T*S. *fc % T i NBB. Tilted 

Sfiae : 1 5 o -c 

#X«£g:Ar/N, =5 6/8 4 seem 
EAMmTorr 
^v>V>y/<7-: 53 0 0W 

4rsc4#t?* s. 

[009 7 ] T iBROT i NROKHlcli, 
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[ 0 0 9 8 ] + + v ^B6 0 e^Ucli, * * v 7*® 

6 0©iB(»i4a^yrit*iai±S'iiSfc«)ec. n 2 s 

H5i*r5 0 0-8 0 1 0-6 Of* 

[0099] + + y7l6 OOttPfi Ltli, ±IBL/c 

tf-f F. K4T i N90&R2tttt4©g| 

H» *»££B4*©Sft» (XBtfMfcft) 4(DS@ 

[0 100] + +»:/B6 0B t iQgttJiS 6 4LTA 
1XBA l^B*Sl»BCuXBCu^B*m>fc 

v-f yu-j/ 9 >«OBtt*|fiii±Sti5C4«:j:"9E« 

B5 64LTCuXBCu^B*^fc»£. 

7B 6 0 ««UiK4 4 iP^OIMRiajecj: *®{t*>t£g 

R4 4^(DC uOtUB&fljkT&'i 'J 7B4 UT»< 

^■Cr, C<D»£fctt, E*tftB5 6 4LTA 1XBA 

[0101] &tc % SI CMP&glC<fc 
0 * * y zfM 6 0 £ T*tt«C fifc * b r * + ? 7B 6 0 <D 
»1, »2OSf&6 0s, 6 0d***i**iSa»ai4 4 
S. 4 4DF*gttgSro C©4§©CMPASatt. 01 1 

km lz mm Ltct mmofktt rtfee *> c t wv 1 * . 

[0102] CMPWBB. JMI«4 4<!>¥flS:HK2 
L/ct^gTff±r^ e *6Jf)Il4 4<DW£U~ ha^aoo 
r\ IMW4 4OT«»3iJ»Ml/fc4C-5"CCMP«B 
«rff±*"*©tt8Br**. 6 0 s^CDg|#+^ 
O/iStt, HI 4(DXg"CCDEiK3lCDIHl^S, HI 5<D 
X@r©+t 7^H6 0<D/f$, H16©XgTO*V 

[0 1 0 3] HI 6©CMPXS«Cfet>T. CMPO^ 
jg|ftffltJ:0IWK:f7aufcC>4#B. Vtmtti/L*P<D* 

t)^, »»H4 4<DTJi«±"C+ty^JH6 0C5CMP 
^*fe«>4. *t -;7*16 0 ©9fBffia3W«d>-r&(Dr, 

C©«R0)(STttjig*»ja4 LTtftBTUB it*. 
[0 1 04] CMP&g©ife£4 0T. y-.x««s«: 
-Ptt^5iBHJB5 8S4, KU-f>««DZlWE«JBK 
feofc«a8B5 8D4#S&hS. BKW5 8SB. 
««IB5 0©»??»»5"0s4. 7-^^5 2 s 4, 
F*^-JB5 2S4. ^>J7JB5 4 0BI»SP»5 4s 
4. BBR^IB5 6<D»ffa^5 6 s4. *+7^H6 0 
6 0 s4tc£*)tMi*ti£o E^I15 
8DB. «*Ji5 0©»?yS»5 0d4. 77^52 
d. 52k4. t^Y K*A-JB5 2D4. ^»JTJi54 



o 



o 



19 



1SPB¥1 0- 3 1 3 00 9 
20 



<Ma»«#5 4 d <t, ISI&ttJI 5 6<D»ff«#5 6 d 
*+7^JS6 0©«?¥8B»e0di{cj:0«JSSh 

4. 



^'7-: 4 0 0-7 00 (#£L< 6255 0) W 
: lOOGauus 



10 105] HI C ©jfeWMS 3 c&jQBB y«f4 5 4. *r. WIH4 4a^U^ hB6 

S«C«S¥^^/S8**Tfc©r*5 0 C€>jgMJ 6 2 s. 6 2d, 6 2 k(C*t*rS»»ri v 

m\ KU^X MB B 2. 64*7^>^it *i&©te#oT U^x hlg6 2 CCfc^TU^X h/g64 

SlH©x»?>y^*CJ:Oft|»LRcffiBa»*»a <D?L64 s. 6 4 dK#j£TS»»#x**>y«cj:D 

LtcCtV&t), »2JCR]«Ftt_x»^>y6cJ:0*W ififfe*S££Kl/5?x Ml 6 4**x» *>#«cj:9iB* 

H5 2 4xy^7*Lfcaf--A-j.y^>y{cJ:*) T5. lfiiiB4 4*«U^HH6 2«!>3S??9»' 

^-Afl,Q*rtS|»>6HPtt«:rSjWr*-rX^i»^:rS 10 £v**ibTUi>xhJB6 4<Z>?L6 4s, 6 4dfC*J 

[0 1 06] 01 7©IfTCtt. ®&Ltc®3<DCMP 2©^^#x»*>^<cJ:9ifijfcTS. COIS*. 

XgCClttCi"C*ll«4 4©¥aftShfc«ffi©±K:. ?l U^XhJf 6 2©8^ft^*~>R^U^;* KJI6 4(D 

6 2 s. 6 2d. 6 2k£WT£U^XhJ16 2£*h BamJ*2->iWM4 4&JE1&&ffl$TZCttfiV 
Vy^^&SfciO^**, fl.62 s, 6 2d, 

6 2k«. V-XJMS. KU-f>HttD. IS^gKO [0 1 11 ] *-><-x**>y«r&$4. E8zJf*< 

4>5. l/^v*HB62fCtt. U^h3H«ai SCCg *&&K44<Dx v^b- ^6iff*tti*<DSS4» 

*. Ctitt, UP* h®6 2*SE{bS-&. *©±fcfe© 20 (m«500-1 000nm) ^?e>nfio44s? 

[0 107];X(C, B18©Xgrtt. bS?XhJ§6 2 5(CX9f->y*3>h-Jl/TS. 
©±CC % 716 4 s. 6 4d**rr&US/X HJB6 4**. [0 112] H2 0©Xg-Ctt* H8 CCBBLrBJifibfc 

h , ;v^7-f«aijcj:»jjBja'rs. jL6 4stt. y- tmmcLxmmii44 s. 44d. 44k£ga§$t4 

X«B*SOl«|iafc^ft#*EI(9l«C#Jt;-rs tO-C 4 S. 4 4 Diteg^4 4 ±*H-*r«*B 5 ORUm 

*d, ?L6 4d(j. Ku^>««Do«SttS»aqeii «BB5 2*«;«uBfiW4. »«!fJH5 2t»ara 

CO 1 0 8 ] tiXDUls* YMJ&fS&t LTtt, 4. 

*«Ccr*2«a©U^ KiSJittK^fljl/fcfft. ± [0 113] ^XCC. 02 l©Xg-C», x**y<y£«t 

■ USJX h«:Ea»^*->K:fS-5'C^*-x>yL 1 30 BK:J:I5»«*JB5 2*»< LTffiKa4 4 s. 4 4 

C©»TIBU^Xh^lBKa^i'->R:fi£orA4r-x d. 4 4 krtttaf^ttJ§5 2<DSff 1 , »2. »3<0»» 

>^Lti>^>. S6«Cf6©l/5>XHBJBJiSffitLr «r*h*ti^ ^5 2 s. 52d. 5 2 k <!: LTg|-J-£ 

t*> THu^xhtiMtLfca. rmwAwmm. fticieta?ss4 4s. 4 4D^cc^^wi5 2o^4. » 

u^xh*saM-5f-.>tcgE 0 rAjr-z.>yb, c© hfcia«»rtriB«i»fli!ifiecj&or«*]B5 otaoj: 

[0 1 09] Ml 9©Xgrtt k U^XhJI6 |t&5. 

2. 6 4*^X*iT5R*ttx»^>yecJ:«3ie»BI 40 [ 0 1 1 4 ] V -Ox ? *>y©Xr >7'"C(i k g#H 

4 4fC«»?L4 4s. 44d. 4 4 k<tgft®$4 4 S. 5 0*WSrS*r»«tt« 5 2 £g#£x 9 

4 4Dt*ran*fi6CJBJiST5. fi=«CTp7-fX7^>^-r4, t©£$©K7-fx?^ 

[0 110]C©*ft, 1/WHB2. 6 4 >^*R I E (Sl6tt^*>x 7 ^>^> ffi"Ctftt5* 
4 4t«rK{iEltx-y^u-h-cBIl^CCX7^>y-rS x**>^&frtt. B9©XgfcWt/T«raUcfc 

ie****4, COi5StX7*>yS:vy* ha>R I 04HatcR5ErSCi3W-C#S. 

E«B«rffl<,»T?rtt5»£. x -flit [0 115] &«C. g^JS 5 0 fCfcdTtttMU 4©¥ 

i^>y^:SF,/CHF, =5-3 0/9 5- jttfR I ESK <fc0 H5 -f x <? C<Dt$<D 

70 (»* KJil 5/85) seem x-^^>^i t 2©x v*>yfcffll>fc©& 

EE^: 5 0-3 0 0 (»*L< ttl 2 5) mTo r r 50 H0x 9 ^>yjarctftt9 C X9©x ^ 
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[0116] COJ:5ttF5-fiy?>y*ieilB44 
**»fiT 4 * 9 C £ J; 9 GKtt4 4 S ftC^fitt 
?L4 4 s (DAStCBffiSfi 5 <D2fc& 5 0 s 

T<bftCCgB^4 4DSa c a 3 K?L4 4d, 4 4k CDF^gJJ 
Ktt/I5 0(Dm2<DS|S#5 0d?:8IT. C(D£f<DSffi 
Kffitt. HI 2fc^Tfc©£H«r*£. &*J, 
5 O^x* ^3K<fc9£BSLT<><fcC> 0 

[0117] ±E©<fc5tty^>x**>^©& k Hi;- 

tt»ft**9(T J:9/J^<44 U>b»SJB7— 
£&S) J:9CC*S/-/,JLQCCf'-^-Xy^>yS:lt 
T) £*«cwcDx**>^o*^K8fe*T*J:5<c. 

[0118] x**>$T$m*)g»-f£fca % 

rxv^>^ft*KKL-ctftt^03Mff*l/C». x 9 

: SF 6 /A r/0, =50-180/0-9 
0/0-50 (ff*L<t*l 4 0/0/5) seem 
iKJS«>*«7- : 20 0W 
EE*: 27Pa 

O a #*«Cf«.T, KX4>0tteflU:&r)9&H 

[0 1 1 9] *-/<-x 9 ?>y©e*. 

[0 12 0]:XCC, H2 2<Z)Xg-C«, ^^52s, 
52d. 5 2k£*-f K*^HI52S. 52D£*B& 

m 4 4 oiimsp t tm o r ga&#@ 5 6 * * ^* 7 zmx 

* S E«»4 4 S , 4 4 DStf A?LQ£+a(C»AS 

[0 12 1 ] Ettt*B5e£brtt, AlJBXttAl- 
S i . A 1 - S i - C u3?<DA 1 ££JB£Xrc ? ZfcV 

ci*r* a. ibs ao«tt. 44si?oga 

fiStOffiS^SOOnmr^SiB^ 50 0-1 5 00 
(»*L< ttl 0 0 0) nmtnct^TSS. CCD 
£*©fltR*frtt. -W£GT> 
ffi&Sif : 2 0 0 'C 
A r tefi : 3 3 s c c m 
E#: 2mTo r r 
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: 9 00 OW 

£r*C£#T*4. C©J;5lCt,TB5 6 4»fltl/fc 
ft. If 5 6*fiT£S1fi4 0£4 0 0-5 5 0'CCCjtJD& 
0TB5 6*'J 70:-3i*Sc £«C<fc9 4 4 S^OiflK 

[ 0 1 2 2 ] 4 4 S«OiBilB»0|MS^5 2 S3£©tM 

AiLQ*j)Bf--^'-tttcftii3nr(r»5fca), J§5 6£ 

[0 123] @5 6©X^*7^B#CCn»jy- hXA?£ 

[0 1 24] E8tfB5 6£l,Ttt % AlXtiAlM 
B<DttDK. CuXttCu64(Cu-Cr, Cu-Z 
r. Cu-Pd?) «rflit»Tt>J:<. C©»£-Ktt*/t 

^y>w^-y 7 h*Cux«cu^*«ciifirtt 

[ 0 1 2 5 ] 4 4 S«OK»»RVi/- A?LQ ta*5 
fc»<DJSflH#ffi£LTtt, HI 0©I?lK|Bl/ri!52ib 
fc£ Htf CC P V DffiXttC V D ££fflt,>* C t i>V * 
4, 

Cbi2 6];x«c. H2 3©iertt. cm placet 

0 EJgttJ§ 5 6 £¥St»t -£> CiCCj: 9 E&ff 4 
4S. 44 DftK/etvMilBS 6©»1, ^2<DSP#5 
6s. 5 6d£g|f. C<Dt*OCMP*Htt. HI 1 
KM UrtiT^ b tc<0 £ HtiKcfrtt 9 C £ #-C * S . 
[0 127] CMP*BH©IS*£l/C, V-*«ttStt: 
ofc#4BHB5 8S£. F U A >ffligED»WE«JBK 
*^&<JE*B5 8D£#S6*l6. EHII5 8SB. 
£#B5 0<D?t#SiS#5 0 s£. 7*7^52 si. 
F*^i5 2St, l3^ttJ15 6<Dg|Sg|J7>5 6si 
iciOaWESh*. *fc. EtM5 8D». «*B5 0 
CW»B»»5 0si. 7^5 2d, 5 2 k£, If -f F 
a*-B5 2Di. E&ttB5 6 0H&3a5 8d£tC 

[0128] ±«BUfc»30*fc»«rit. 02 1 £DX 
B2 4CCW5?T4J:5K:J/-AJLQ©±»(D*B 

acn^tc^w. KSRSEroaiShis-i-aTaB-cttjs 
HnetcsaiS-cttiaa^ d ^ fcHciisccfijt* r» ^ 

[0 1 2 9] mZKD-Jv m&ith-oXte. U-Ull 
Q*mt*>7v 2 s±tcmi&UcA 1 ^&^OiB^ 
ttH <B2 2©5 6K1*H£) «: 1/ 7n-3#"CJ/-AfL 
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Q£aiitfi§£. h/drtU. 0 lUT~C$>ti\i 'J 7 a — 

tie. A [■&£W<D$Zmt® (02 2©5 6tC*fIc;) £ 
MOCVDCMetalorganic CVD) mTBl$,TZ>®£ 
h/dJWa*>\i:^2. 0-C*-5Tt^-A?LQCDT 

[0 130] 025-27W, C©&W©3H©HteJf5 

Etottatt*. m i icmw&;< v 7jb©-s*b»jb©- 

ifctlrXm-X.^UHstcCt-C*)*), 3J2CC+ + 10 
6 0<D-a5*iHiS©-SP<!:L/-Cg|t'«t'5(CL/ 1 :C if* 

[ o 1 3 i } a 2 5 ©is-cw, 02 i ©x ? * 

4S, 4 4DSWte^|g4 4©SSg|54:S^-CiSmi±^ 

^BRo^ttBfcng&jtj&isrs. *lt. hi 4 

«C(Bl/Cirjl!l/fc4HI*C4 4 S3S©E&8&©±g|UCiy 
«#£r 6 J: 9 CC/< y maVEMttMOfllJKcCMP 

*ffl£»Tc4K:J:0K»i*4 4 SrtKB^y 

1 ©g|5# 5 4s atfESfttJI©!* 1 ©8P# 56s 20 

ESliJJ 4 4 Drt (Cfcf < 'J 7®<Dm 2 ©gtf# 5 4 d &CKE 

Sl*fB©St 2 ©S(5» 5 6 d Z*ti?timr . 
[0132] 0 2 6 ©IirctJ:. 01 *UM\jXW&\j 

fc4^1§K:iegijft4 4 S. 4 4 D&Wt6l*B4 4 ©KM 

SteH-a-C+i- ^^BBOi^ia-rs. 
[0133] 0 2 7 ©Ig-Ctt. 01 6KMLTiMj£L 

fc4B««:*+ 9 ?'b b'o KXMP&g£srr c 4(c<t 
t)Efi»4 4s. 4 4Drttc-en-en@6 0©^i. m 

2©SP#6 0s, 6 0d4g|-r. C©&*. V-X£i* 
S(CO&#&EIM5 8S£. FU-f>W*DaWBI8 30 
BKfcoft <'ESU2 D Ltmhtii. 

[0 134]E1MS8S». eSB5 0©3$?¥8|S#5 
Osi, -Ivfh 2 si, 1M F*7A-B5 2S4. /< 
97lflaH»»5 4si, E£ttB©8?¥8|5#5 6 s 
4. * + 7?JI6 0©Kgfl!ft-6.0 silCJrO^fiSSh 

BRJI5 8DI*. ffiSB5 0©g|??g|5#5 0d4 > 
77?5 2d, 5 2 k4. If-f F*^-JB 5 2 D 4. M 
7B©8l?f35#5 4 d 4 . E8ttR©a#S£-5 6 d 
4. *♦ ?7 p H6 0©gH?Sft9-6 0d4K:«t»)^dESh 
<S>. 40 

[0135] JJSLfcSJ 1 MM ©mBBitrtt. V- 
X«S«S R£f F U-f >«WDK**TetnajD«SBIMI 
5 8 SRtf 5 8 DfcBSJOfc**, I3SB5 8S, 58D 
©B65tIg^j£ffl-rSC<!:-C5 8 S. 5 8D©«fcV.cE 

[0136] C©JBiP3fl!)SlfBBWCJ:*i«ycCDJ: 9ttf¥ 

[0137] (-0011. 1 6. 23, 27{C7nr«J; 
5 Jc. .5 8 S«?©E«U1H:. 5 2s S?©^^ it 4 5 6 s 
3?©fiffifcEStt4K«fc9ftl£$tl&fc«> l iH^©fi!5 50 



ft|f]¥ 1 0- 3 1 300 9 
24 

8Wb**pJtt-C**. UK. 02 3, 2 7{c^-TE««tjt 
K*oTB. 5 2 s^E©^y©->-A7L*J5 6 sSf© 

[0 138] (P) ®?IttJI5 2£:?5<-f-5:fr&40r 

[0 139] 09«C^-r,fc5K:. 4 4s§©tM 
?US52 s3Sc©77yra»6nS4^C4 4S^©E 
ttftOMtCCU:5 2 F#;<-lf jW&SSftS 

fcfe. h i ok^-t^k:. ^'jri5 4Ronaw*Ji 

11,16 (c^f <fc 9 fcS/- ahqjWjIW F 4 brglo 
rt> 5 4' s «?©;<•; r 0 5 6 s «®er# 

[0 140] (-) 02 1<Cct1M:9(C. 44s3?©& 
&?15 2 s5£©77 ^rStf>6tiS4£#:4 4S^©K 
«j|t©BIIICCtt5 2 S^©-tM Fa^-BJW&iESfi. 

?6K:i/-A?LQ(t)e-f--^'-t^tcJnx$^5©r. m 

2 2 CC^T«fc 5 {CEStM 5 6 <D£fiP$Cfi*Kctffi& 

C4*J&<. 02 3tC^J; i 5«:^''jrB^LftEi^ 

©d?s&£rSLL;?tt£c4*<r#£. 02 7«:^TJ:5 
K5 4 s^^yr»*JBfitrhasi8©flWBltt-iB 

[6]Jbi*i*St4#r&5. 

[0 14 1] (^) 5 2S^©1>--C K*><HI«. 5 0 
4s«<D^'J7JI«;R^A:iM(ca. 50 s. 5 2SS? 

m©^ y7tt«:ii5W*oicistsi-3. ensure 

uXttC u^^?:E««@ 5 6 4 Lrffl^/cJi^. 5 
2 SIIWMF 4UM44«>&EMttll5 

6^©k^©U£» <rftfo%E«ttowb) «wra 

4*{C^Ji|g4 4 cf^©C uH©#J5©t£g|(?rfil$lir 
5. C<DJ:9«C»M»«». 54 sflfO^VTHtRW 
■5c4-c-^raj±-r5. S£oT. If -f K*/<-H©sa 
K±»)Baifl«tt*«l6l±L. 5 4s<S©/<l/7H«!*a 

c 4 t?E«©mst4^-®rsi±-r 

[0142] <^)H16. 2 7tCjS-TJ:^«:. 60s 

©^•;7tt*-B^{bTiC4*srS. Ei^©(iSt4^ 
-Bl=I±-r-5. *te. 6 0 s^©+-c ^7"Jltt. 44 S 

[0 143] 

[&w<Dn&) «±©«t ^ k. c ®&*n<Dm 1 
a^&mmu:u77>tz*t\?n&T±&ic7 ; 7>tR 
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WA h-*);<-mt:W.->-C'<>)T®B.VA 1 ££9!©iH 
[0 144 3 ttc. C<D&®Q>%2®l3&iC£h\£. IS 

&x.y?y?vm< LxmrnnmicitD-A k#xhb£ 
is-j*ii*ftm*bftu%Kfauxfc*KVAxm-k io 

©-c. umv&mnitRvi&mm terns. v * * *mi# 

[0 14 5] c©89!©SiiXUi:S& 2 ©:&&«: 

#g|5£55<i: 5 Ki3g)iO-g|J4 l>Xf$t£ *> K. Uc© 

[0146] S&fC. c©^©m2©^j*{c*-,r 
lilted 'jre^^O. EISWgRl^llTJf©!!)!* 

can c ©*Bj©m 1 ©iijg^siK^^^aiesB 

30 

[02] ia 1 oxmicm < ife^MBfijxs^srsg 

[03] 02©Ig(C^<CMPIg?:^TS«»tE 
0r*£. 

[04 ] 03©Ifi&Ct£< Ui^X UWBJSSiatijVr 
»6*rM0-C*S. 

[05] 04©XafCt£< K^Xv^yxfi*^ 

[06 ] 05©Xgtc&< Ui^x l-B^fifcllS'&^-r 
Sfi»rS0-C4>i. 40 
[07] aSOJMKM<¥9Ax 9 9^{fJS.tm 

tmmm®xi>z. 

[08] 07 ojMKgKmmmmmmtmmOi 

[09] 08©XfIK:8<X:,*;'S7 2X8£7nTg 

[0io] 09 oiajctt < v TJB&tfsaat*®© 

[011] 01 0©XgtC*fc< CMPIg^-J-SK 

50 
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[012] C ©ffeSB©!}! 2 ©JfeteJ&SKfli *¥SEiH! 
4. 

[013] 012 ©ia<c*i< t\ >j rmRVBsamm 

[014] 01 3©IHfc*lt<CMPia*w1-«E 
[015] H14©IB«:||<4 s *»^li3B«iat 

^rsfitwiii0r*5. 

[016] Hl5©I8(c*<CMPiat^f*(R 
HOT?**. 

[017] c ©&w©3i 3 ©ntsBsitc^s^aise 
^-rsffiKB50-e*s. 

[019 3 01 8©Xg«CiK< F5A3.v*>#xm 

«:^rs«»rffi0r*5. 

[02 0 3 01 9©ig«ciK<^yr)iSWEiSW® 
[02 1 3 B2 0<DXmMfr<Xy?riy>/xmi*i 

rmwsimjsvhh. 

[0223 021 (oxmcm < bumi jft&xa&it 

[02 3 3 02 2©XH<Ctt<CMPXH£>nrSlR 

[024 3 ^-A?ujox©s:ff^7K-r»fffi0-c« 

[02 5 3 CO&HOJMO&railKffSTOEIi 

jBfiSffitcisw-s cMPiatw-rwEBfafflar**. 

[02 6 3 B2 5©ia«aK<*i.9^JIJBttia* 

[02 7 3 02 6©IS{CiK<CMPX?l ; £:^TSfi 

[02 8 3 &f^£E*&J&&(Cfett* UJ?X Ki 

[029] 02 8©Ig(Ci&< K^x^I^Xii 

[03 0 3 02 9©X>g«a&<WB0JjS&U t CMPX 

[03 13 *H#©im<cft&EM$tt&(cfet*&fe 

[03 2] H3 1©OTC»<CMPia*iftT«R 
KB0r*i. 

[0333 032 ©xgtciK < us;* h juBttia* 
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